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Influence of Strontium on Hydroxyapatite Morphology and Luminescence Characteristics

ZHAO Xin, WANG De-Ping, QIU Wen-Qing, YE Song

(School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: Strontium Hydroxyapatite (Sr,Ca;o(PO4)s(OH),, x=0, 3, 5, 10) powder with fluorescence property was
successfully synthesized by a facile hydrothermal process. X-ray diffraction, Fourier transform infrared
spectroscopy, X-ray photoelectron spectra, field emission scanning electron microscope and photoluminescence
excitation and emission spectra were employed to analyze phase change, characteristics and fluorescence property
of samples. The experimental results indicate that the morphology of samples is spherical particle(D=1~2 pm), and
with the amount of strontium changed from 0 to 100mol%, the morphology of spherical particle changes from short
nanorods to nanosheets and then long nanorods. The samples show an intense and bright blue emission from 375
nmto 500 nm centered at 432 nm under long-wavelength UV light excitation (351 nm). The PL emission intensity
firstly increases and then decreases with increasing the strontium content. When strontium content is 30%, the PL
emission intensity reaches the maximum.
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Table 1 Formula of strontium hydroxyapatite samples
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Fig. 1 XRD patterns of samples S1, S2, S3 and S4
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Table 2 Crystalline phase, peak position (211) and lattice
parameters of different samples

Sample Sr(NOs), Ca(NO3),4H,O/  ys=n(Sr)/
/mmol mmol n(Ca+Sr) Sample Product 20011y  (a=b)nm ¢/nm
S1 0 3 0 S1 Cao(POs)s(OH),  31.54  0.94533  0.69063
S2 0.9 2.1 0.3 S2 Ca;Sr3(PO,)s(OH), 31.40  0.95299  0.70126
S3 1.5 1.5 0.5 S3 CasSrs(PO,)s(OH), 31.22  0.95931  0.70945
S4 3 0 1 S4 Sr19(PO4)s(OH), 3040 0.98235  0.72865
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Fig. 2 FTIR spectra of samples S1, S2, S3 and S4
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Fig. 3 SEM images of samples (a) S1, (b) S2, (¢) S3 and (d) S4
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Fig. 4 Excitation (a) and emission (b) spectra of samples S1, S2, S3 and S4
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Fig. 5 XPS spectra of samples S1, S2 and S3
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Fig. 7 XPS deconvulation for Cls of samples S1, S2 and S3
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Table 3 XPS peak energies of samples S1, S2 and S3

Sample OKLL-Mg Ols Cals Ca2pl/2 Ca2p3/2 Cls Cls(I1D) P2s P2p3 Sr3d
S1 750.20 535.80  443.21 355.40 352.20 289.00 - 195.06  138.00 -
S2 750.20 536.60  444.00 356.00 352.60 289.80 284.54 19527  140.59  140.59
S3 750.20 535.60  443.82 355.00 351.80 288.00 283.00 19420  139.00  137.23
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